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Flowserve Limitorque Actuation Systems

Limitorque is an operating unit of Flowserve, a $4 billian-
plusfyear company sirongly focused on automation and
support of the valve Industry. Flowserve Is the world’s
premier provider of flow management services.

Limitorque has evolved over 80 years since its sirategic
introduction of a “torque-limiting” design that changed
an industry. Flowserve Limitorqus offers solutions and
automation choices for customers that provide:

* Cost savings from field devices such as electric valve
actuators

+ Greater operating efficiencles from control-room
performance sequencing, interlocking and continuous
process optimization

« Competitive advantages derived from increased
management visibility of databases and networks

- Limitorque is one of the primary reasons Flowserve is - .
“Experience In Motion.”
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Limitorque QX Smart Valve Actuator

The full measure of safely and reffability in the
next-generation smart quarter-tum actuator.

The Flowserve Limiforque QX guarter-turn smart
electronic valve actuator continues the legacy of the
industry’s state-of-the-art, non-intrusive, multi-ture MX
actuator by including a patent-pending absolute encoder
for tracking position without the use of troublesome
batteries, The QX design provides enhanced safety and
reduced downtime through improved diagnostics, built-in
. self-test (BIST) features and LimiGard™ fault protection.

The QX design builds on more than 10 years of experience
with proven Limitorgue MX tschnology—tha first-
generation double-sealed electronic vaive actuator from
Flowserve designed to provide conirol, ease of use and
accuracy. The GX includes all the user-preferred fealures
of the MX in a quarter-turn smart actuator package.

It is the only non-Intrusive, double-seated quarter-tum
actuator to display the Limitorque brand,
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QX: The Next Generation in Smart Quarter-turn Actuation

Speed, Precision and Simplicity

The QX control panel features an improved 32-character
LCD screen that provides aclualor status and diagnostics
in an sasy-to-use, easy-to-read, graphical format. The
industry’s first non-intrusive, quarter-turn muttilingual
actuator is configurable in English, Spanish, German,
French, ltalian, Portuguese, Mandarin, Russian, Bahasa
Indonesia and Katakana as standard configuration
languages. In addition, the LGD can be rotated 180° for
better field visibility.

User friendliness, precision, simplicity, and intuitive setup
are characieristics expected of a smart actuator, Users and
valve 0EMs demand quick setup and sasy-te-understand
dialogue in preferred languages. The ability to either
upload new software or download dizonostics is also
critical to improving a plant's efficiency. The QX provides

. customers with the.essential tools for.rapid installation... .. ...

and root-cause diagnosties.

Precision Is expected In a smart actuator. The MX was
tha first such device developed with a patented absolute
encoder that doesn't require troublesome and unpredictable

battery backup. Flowserve Limitorgue’s innovative absolute
encoder technology, developed for the MX, is used in the
QX. The QX encoder employs system-on-chip technology
using a contactiess magnet that excites Hall-effect devices
to provide redundant, 12-bit resolution over 360 degrees.
This redundancy, part of the BIST (built-in self-test) feature,
means the device can continue to function reliably until a
number of faulls have bsen accumufated.

When a device is designed for BIST, its methodolegy is such
that much of the test functionality is embedded in the device
itself. BIST design enables a ¢ritical component’s abliity

to communicate its acteal state to a CPU for comparison

to the expected state. Any deviation from expected values
will be reported to the user, with correlation to the failed
componeni or subsystam.

“Simplicity is expected In a smart actuator. in fact; one of

the reasons for using an efeetronic actuator is the simplicity
of setup, installation on a valve and acquiring diagnostic
information. The QX is the simplest and easiest to use
electronic guarter-turn actuator.
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Lang Life and Protection

Long life is expected in a smart actuator. There are more
than 1,000,000 Limitorgue actuaters instailed around the
globe, in every conceivable environment. Many have been
functioning for over 50 years. This legendary Limitorque
longevity has been carrfed over into the QX family of
smart actuators. The QX has been developed with the
ruggedness and dependability users have come to expect
from Limitorque actuators for better than 80 years.

In order o last a long time in severe environments, smart
actuators must have unparalieled protection. The QX's
1P68 enclosure rating Is 20M for 168 hours, regardless of

_whether the unit is weatherproof or explosion-proof. This

is an industry-leading feature, Add other certifications to
the fist — NEMA 4, 4X, 6 — and the QX is unsurpassed in
unit protection.

The QX is double-sealed, which isolates the terminal
compartment from the condrols environment. Any
leakage into the terminal compartment is contained
In the compartment.

The GX is powder coated using a polyester resin in

Dupont Blue Streak color, not crly for aesthetics, but
also for protection in severe corrosive environments.
The use of powder coating ensures that each QX can
withstand saliferous conditions without degradation.

Quality and Cerlifications

Flowserve Limitorque is a global leader in quality
manufacturing. All Limitorque plants are certified o IS0
9001 standards, the recognized benchmark for quality
all over the world. The same unexcelled use of certified

materials is found in the QX as in Limitorqus's nava! and
nuctear-qualitied electric actuators. The MX has used
synthetic gear oils especially optimized for use with
worm-gear sets since the first unit was shipped in 1987,
and the GX Is no exception. All jubrication used in the
QX is synthetic, capable of temperature extremes from
-60°C to +70°C. The MX was the first non-intrusive
acluator to use rofled worms and electronic controls,

designed and produced using surface-mount tachnology:

the QX uses compoenents manufactured with the same
advanced technology. A true globally certified device,
the QX meets all pertinent European directives Including
ATEX, EMG, Machinery and Noise, and displays the GE
mark associated with such compiiance.

len
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Anatomy of QX Quarter-turn Actuaiors

Limitorqus QX actuators respond to customer needs with advanced features designed for
sase of commissioning and use, as well as time- and money-saving operational benefits,

What sets the QX apart is the combination of controf and refiability enablad by advanced
Limitorque technology, plus suparicr ergonomics and human interfaces for speed,

comiort, and ease of use.

Brushlsss DC Motor

Advanced brushless DC motors eliminate
sparks, reduce mechanical and slectrical
noise, and dissipate heat better than brushed
metors. Unigue to the indusiry, brushigss
motors last longer than conventional motors
and alfow for more accurate positioning
while permitting a global range of voftages
(single-phase and three-phase AC and DG}

lo be used without modification.

Terminat Ghamber

Double-sealed design provides a temnination
chamber that Is saparate and seafed from

the contref chamber. Control components
are never exposed to the elements during site

wiring or because of a faully cable connection.

Absolute Encoder

The QX encoder employs system-on-chip
lechnology using a non-contacting magnet
fo excite Hall sffect devices, providing
redundant, 12-bit resolution over 360°
This redundancy, part of the BIST feature,
means the device can continue to function

relfably until a number of faults have

Worm Gear Sat and Mator Gear Attachment
Bath the motor gear reducers and worm

gear sels are designed with {imitorgue
performance and fongevity In mind. Rolled/
ground gears are bearing supported and
immersed in an extended life syntheilc

gear oil specifically designed to improve
efficiency and minimize wear,

DBrive Sleeve Stop

Drive sleeve stops are supplied for 90°
sefections and removed for multi-turn
applications, up to 20 tums maximum.

Gast Aluminum Housing

The QX housing matertal is cast 356-16 grade
aluminum. This alfoy was selected due to Its
stiperior suftabliity for corrosion resistance In
harsh and eroding environments.

Brushiess DC Molor

Terminal Chamber

Absolute Encoder

Waorm Gear Set

Drive Slesva Stop

Cast Aluminem Housing
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Decluich Lever

Mator Gear Set

Handwheel

< GONIral- €hamber

LCD Multilingual Display

Local Control Switches

Daglutch Lever

Declutch fever enables the QX actualor to be
placed In manual, handwheel-drive operation.
Lever automatically disengages when motor
is energized and can be padlocked in the
motor posilion.

Torque Sensing

The QX continues the Flowserve Limitorque
commitment to fully electronic smart
acluators wilh advanced torque sensing.
This method of torqua conirol uses motor
amperage lo sense the valve load and

has been verified in temperature exiremes
from -30°C fo +70°C. |

Handwheel

QX handwheels are manufactured from an
enginesred resin and are designed to meet
most minimum rim pull requlrements.
Locating the handwhse! adfacent to the LCD
and conirols facilitates local configuration
and operation,

Control Chamber

Utilizing the same slectronics package

as the state-of-the-art MX, the QX has

an additional feature - a solid siate motor
controifer. This design permils aimost

alf customer supplied voliages, single or
three phase AC or DG, to be connected
without modification o the volfags supply.

LGD Multifingual Display

The control panel display delivers instant,
up-to-the-minule actuator status and

valve position in 10 languages. It also
provides simple calibration and dfagnostic
informalion, Including motor, identification,
and hardware data, as well as torgue profife
and log reports.

. Local Control Switches

Local control switehes make selup and
calibration easy, using “yes” or “no”
responses fo stralghtforward questions,
plus they provide the ability te open,

stop and close the acluator and to select
remole or local preferences. These swilches
are magnetically coupled, solid-state Hall
effact devices, which eliminate troubleseme
and fragile reed switches.

I~y
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Control and Diagnostics

Control /s expected in a smart actuator. The QX
simplifies valve automation in three critical methods
of control;

» Galibratlon/setup
* Normal operation
+» [Hagnostics and troubleshooting

The MX was the first non-intrusive actuator to equip users
with LCD dialogue sereens in the language of their choice,
The X has the same language options as the MX and uses
a graphical dot matrix display that improves the visibility
of the display. The use of his type of LED permits the
support of any language. In fact, in addition to English,
Spanish, German, French, italian and Porfugusse, the QX
also includes four character-based languages — Mandarin,
Russian, Bahasa Indonesia and Katakana — with a capacity
for even more.

Simple “Yes” and “No” responses to dialogug questions
confirm the setup of the QX via solid-state Hall effect
devices In both knobs. No special tools or remote davices
are required. And the QX is “fit for service”, offering the
widest range of configuration menus of any non-intrusive
smart acluaior.,

Diagnostics should be easy to read and decipher. The
QX diagnostic enhancements now offer a BIST (built-in
seli-test). The BIST feature is also designed into a slate-

Switch Knobr Magnelic Fisld

Unit “Opens” Unit 00"

NOTE: Hiustration for
information only.

Hall effect devices interiocked
fo prevent operation

of-the-art controls platform that verifies and validates the
integrity of its components. The result is a design that

aids the user in meeting the SIL {Safety Integrity Level)
requirements of IEC 61508, Placing a smart device into any
ptant system enhances the ability of a given safety system to
achieve its preferred SIL rating. Any device that incorporates
fully developed BIST features provides assurance to the user
that the device has baen destgned with plani-wide safety
and integrity of operation in mind.

The “View Diagnostics” menu selections now includs
more definitive routines that can isolate troubleshooting
to “root cause™ error codes. These root-cause codes can
be used in conjunction with BIST. A well-designed BIST-
based system can do more than just report failurss in the
electronic subsystems: it can also determine failures or
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predict future failures In its associated mechanical system. Deciutch Lever
o further enhance QX diagnoslics, a new compenent has
been added to the patented Limigard feature — Frequency

The Frequency Domain Analysis (FDA) methodelogy for

QX is based upon capturing torque, position or speed values
" at regular time intervals whie the actuator is motoring, and

then calculating the resulting data set with a Fast Fourier

Transform {FFT). This converts the actuator’s torgue,

position or speed signature from the time to the frequency

domair. The resulting information |s very useful at

pinpointing any components in the mechanica! drive train

that have failed or are about to fail. Only the QX or MX

has the FDA featurs in s View Diagnostics menus.

L

The QX also offers Bluetooth technology as an option, Three conduit apenings are
up to 10 meters., When used with the Flowserve Limitargue standard with the oplion of
graphical software interface, Dashboard™, diagnostic ' a fourth.

information can be transferred easily to a PDA with
Windows Mobile 5 or greater, laptop computer or smart

Terminat Compartment with 0-ring

cell phone, In addition, off-line configuration changes can seals that permit a double-sealed
be uploaded and aciuator configurations transferred from compartment, isolating the electronic
one device to any number of subsequent actuators. controls from the environment.

Jees
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Nothing Exceeds Limitarqué QX Actuators for Ease and
GCompatibilily with Quarter-turn Valves of All Types

Valves

Limitorque QX actuators have been designed to
accommodate today’s wide variety of valve designs
and configurations and meet international standards
for valve and actuator interfaces, including IS0 5210
and MSS SP-102.

Direct mounting: The QX can be directly coupled
with alt quarter-turn valves for posifion seated or
torque-only applications.

Gouplings

Standard B4/BAE Base

The standard QX actuator base includes a mounting base for torque-only or position-seated vaives. It also includes a steet forque nut,

which may be machined to fit a valve or, if necessary, gearbox. A B4E torque mit can be provided and may be installed to allow for -
extended stem aeceplance.

Avaifabie OX Flanges
) IS0 5210 FO5/FO7 FO7 Flo Fi2 ‘ Fi2
Hange 1
150 5210 Flo Fi10 Fi2 - Fi2 Fi4
Fi4 Fid
Flange 2
M35 SP-102 FA10 (S8TD) FA10 (3TD) FA12 FA12 FAl4
FA14 FA14
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Integrity and Predictable Performance

Smart actuators should have enabling technologiss
that ensura infegrity and dependability. The X
offers three.

Limigard — now with BIST and FDA

Enhanced reliabliity for optimal plant cperations and
reduced troubleshooting costs are the primary benefits of
Limitorque’s patented smart actuator monitor, LimiGard,

When LimiGard wiring diagrams are followed, LimiGard
continually monitors the molor controller, internal logic
circuits and external command signals, comparing tham
to reference conditions. This virtually eliminates the
possibility that an actuator malfunction can ccour without
prompt detection and alarm communication. In the svent
of a malfunction, LimiGard takes over and supervises the
actuator's response characteristics, maximizing safety and
predictability.

A state-of-the-art electronic actuator, such as the QX,
Includes means for verifying and validating hat its
components are designed with bullt-In seli-test (BIST)
capabilittes. Sefecting the X, which incorporates a high
level of BIST, can coniribute greatly to the integrity and
refiability of process applications and enhance the ability of
a safety system to achieve its highest possible SIL rating.

Customer Witing

Rotator Position
Feedback

Absolute position encoder

Limiterque patented the use of absolute encoders in
smarl electronic actuators. An absolide encoder simplifies
valve automation from configuration and setup Into
normal operations, diagnosties and troubleshooting. The
(X encoder employs system-on-chip technelogy using

2 contactless magnet that excites Hall-effect devices o
provide redundant, 12-bit resolution over 360 degrees. This
redundancy, parl of the BIST features, means the device can
continue to function reliably untit a number of faults have
been accumulated.

As the actuafor turns, a mechanical coupling rotates the
magnet about ar array of several Hall-sifect devices. When
the magnet passes over a Hall-effect device, it causes a
change in the electromagnetic field, and a digital signature
{on-off) is developed. This signature is duplicated across the
array of Hall-effect devices at specifically timed intervals,
resulting in digital values that calculate the position of the
valve via the electronic actuator.

Torque sensing

Torgue Himiting has been a Limitorque feature for betler

“than 75 years, In fact, the narns Limitorque Was coifiedto™

identify the ability of an electric actuator to “limit torque”
to a valve. In the past, electromechanical actuators have
sensed torque using a complicated system of springs,
switches and cams. The QX senses torque electronically
for use in valve controt, overload protaction and torque
trending. In conjunction with the Limigard feature, torque is
sensed from motar current, with compensation performed
for voltage and femperatere variations, The result is highly
reliable and predictablg torque sensing without the need for
the extra companents associated with electromechanical
torque switches, The QX is a true smart actuator.

Current
Vehs
Temperature

Torgua decision
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QX Control, Indication, Protection and Optional Features

Standard feafures

* Direct-wired remole control — Wiring flexibility includes
the following standard alternatives to open-stop-close the
actuator:

~ Four-wire — Valve can be opened, ¢losed or stopped.

— Two-wire switched — Single open or closed contact;
valve can be opened or closed but not stopped.

— Three-wire maintained — Two momentary contacts for
self-maintained control. Valve can be opened or closed
but not stopped in mid-travel.

~ Three-wire inching ~ Two “push-to-Tun” contacts; valve
can be opened, ¢losed and stoppad in mid-travel.

* Multi-mode Control — Three modes of remote controf are
parmitted whan the QX is configurad for multi-controk:
digital (discrete) control, anafog controf or nebwork
{fieldbus) control. The QX will respond to the last command
received. However, analong (mendutronic) control is
Initiated by either toggling QX User Input 2 {configured for
CSE input) or removing and reapplying the 4-20 mA analong
signal. Refer to LMENTB2300 for further Information.

« Monitor relay — Provides a N/O and N/G contact representing
“Actuator available for remote operation.”

* Emergency Shutdown (ESD) - Up to three remote, external
E£SD signals may be applied to the actuator io move
the valvs to a predetermined, vser-configured shutdown
position, overriding existing control signals.

+ User-defined inputs — Three user-defined inputs are supplied.

- v Inhibit signals = External signals may be used 1o inhibit -~

acluator opening, closing or both,

« Coptrol signals — The control signal can be either 24 VDG
or optionat 110 VAG; it can be sourced from the actuator or
customer supply.

» Status contacts (two pairs) — May be set to represent up o '
25 acluator conditions.

+ Alternate speeds — The QX can be configured 1o permit
differing speeds for Open or Close direction,

Protection fealures

* Autophase protection and correction — Ensures proper
openfclose dirsctions and monifors and corrects phasing if
connecied improperly. Prevants operation if a phase is fost,

« Jammed valve — Automatically initiates a forward/reverse
cycle to free jammed valves.

* |Instantaneous reversal protaction — incorporates a time
delay batween the motor reversals to reduce current surges.

* Motor thermal protection — A thermistor, placed within the
motor, protects against overheating.

LimiGard™ circuit protection — QX actuators include
LimiGard eircuit protection. LimiGard consists of dedicated
gircuitry that continually monitors the moter controller,
controf relays, internal logic cirguils and external command
signals. When the recommended wiring connections are
made, it viftuaily eliminates unexpected, erroneous actuation
caused by Internal slectronic fallures and erratic externat
command signals. Additionally, in the event of malfunction,
LimiGard supervises the actuator response, detects the
source of the fallure and signals an alarm.

Optional features

» Alarm contacts — Up to efght latched contacts may be set to
represent up 1o 25 key actuator conditions.

* Two-speed timer — A two-speed pulsing timer may be
incorporated to support variable stroke times as configured
by ihe user.

Analog Position Transmitter (APT) - The APT is an internally
powered, non-contacling valve position transmitter that
provides a 4-20 mA signal proportional to valve position.

Analog Torque Transmitter {(ATT) - The ATT is a non-
contacting, internally powered transmitter that provides a 4-
20 mA signal that is proportional to actuator output torque.

Modutronic controller — The Medutronic controller positions
the valve In response 1o an external 4-20 mA command
signal, It includes automatic pulsing mode to prevent

~overshoot at the set point. Parameters that may be set easily

during configuration include proportional band, dead band,
polarity and action on foss of command sigrak.

OXH ~ The OX can be configured for modulating operation
that requires greater than 600 staris per hour. I is available
for up to 1200 staris per hour,

Partial stroke and momentary closure ESB — The QX can

be supplied with the ability to perform a partial stroke
operational parameter. The partial stroke and momentary
closure ESD signals are configurable by the user. It can alse
be supplied with a momentary closure confact initiated ESD
signal routine with redundant circuitry.

Gontrol Station (CSE) — The GSE is a separate ¢ontrol
station designed for the operation of inaccessible actuators.
It is available with LEDs, Remote/Local and Open/Close
selector switches. The GSE may be powered by the
actuator’s internal supply, provided wire reststance and
other external loads do not limit the available signal power
presented to the OX.
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» |solation and Load Break Switches — |solation and Load
Break Switches can be supplied for the incoming voitage
supply to the actuator. These may be coupled directly to
the actuator for weatherproof {(WP) applications only or
supplied separately for mounting by user. The enclosure is
suitable for weatherproof or temporary submersion service,
An explosfon-proof (XP) isolation switch is also available
for user mouniing and is suitable for mounting with all OX
actuators, Please contact factory for availability.

» Negative Switching — When remote control systems require
1he negative polg of the ¢ircuit supply to be switched to
positive earth, a simple sofiware change is made.

+ (X Quik — After the actuator has been powered by line power
for one hour, it will automatically withstand most power
owutages while maintaining the correct state of the Status and
Atarm (S or R) contacts—even if the user repositions the
actuator manuvally with the handwheel. To maximize its self-
power time while the line power is fost, the actuator places

itsalf in its Jowest possible power usage mode. The LGD will
darken (sleep mode) until it is activated for viewing. The LCD
can be activated by moving the black knob fo OPEN {YES) or
by moving the actuator with the handwheel, After seven to
gight secends of inactivity, the LCD will return to sleep mode.

Bluetaath-capahle aptions

Standard low-power wireless communication path to the
actuator enables monitoring and eonfiguration of the unit

up to 10m in any direction via a Blustooth-equipped PC,

PDA, smart cell phone, ete, FHSS (Frequency Hopping ]
Spread Spectrum) allows a reltable communication link even
in a “noisy” environment and 128-bit data encryption can

be enabled to protect the privacy of the link. QX Dashboard
configuration / diagnostic tools can use the Bluetooth link as a
means for communicating with the actuator, A visible blue LED
in the control's LGD window on the face of the acluator signifies
an active Blugtooth fink to the actuator has been estahblished.

Network Communications

The QX provides a comprehensive network option
portfollo to the user. Network solutions are improved
with the addition of DeviceNet to complement Modbus,
Founpamion Fieldbus H1, Profibus DP_VT and Profibus
PA. The QX provides the user with predictable, reliable
and safe operation for years to come, in applications

.. that arg subject to the most rigorous requirements and
environmental extremes.

DDC (Distributed Digital Control) Modbus
commimnication

DDC is Flowserve Limitorque’s digital communication
controf system that provides the ability to control and
monitor up to 250 actuators over a single twisted-pair cable.
The communication network employs Modbus protocol on
an RS-485 network and is redundant, Redundancy ensures
that any single break or short in the communication cable
will not disable any actuators. Each actuator has included an
addressable field unit that communieates over the {wisted-
pair network and executes open, close, stop, ESD and GO
TO posilion commands. The figld unit also communicates
all actuator status and alarm diagnostic messages over the
same communication network,

DDG Network
« Single-ended loop (consult factory)

+ Modbus protocol
* High speed — up io 19.2 k baud -

Master Station I

.. QX units equipped with DDC can ba controlled via

Flowserve Limilorgue’s Master Station 1lI. It includes:

* Host Interface — Industry standard Modbus Riu,
ASCI, UDP, and TCPAP protocols and control

» 5.6° TFT touch-screen display for network
configuration status

+ Gonfigurable polling sequence priorily

« Network time protocol for time synchronization
of alarms/diagnostics data to host device

« Modular hot-swappable redundant design’
» E-mail notifications of alarm conditlons
* Data/event logging
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Founpanon Fieldhus communication

The QX can be fitted with Founpation Fieldbus protocot that
complies with ihe IEG 61158-2 Fieldbus H1 standard. The
fleld unit device Is able to support several topelogies such
as point-to-point, bus with spurs, daisy chain, tree ora
combination of these. The FF device has network features
that include:

* Link Active Scheduler that controls the system

+ High-speed communications up to 31.25 kbits/sec
» Publisher-subseriber communication

* Input and output function blocks

» Device desciiptions

» Network communication

* Gonfigurable by user

Link Active Scheduler communication: Fisidbus segments
have one active Link Active Scheduler {LAS}) at a given time,
which is the bus arbiter, and does the following:

- Recognizes and adds new devices to the link

~ Removes non-responsive devices from the link

- Schedules control activity in, and communication
activity between, davices

— Regularly polls devices for process data

— Distributes a priority-driven foken to devices for
unscheduted transmissions

PROFIBUS DP V1 communication with

DTN (Device Tool Manager}

The QX can be fitted with Profibus DP_V1 protocol field unlts
that comply with EN50170 Fisldbus Standard for RS-485
communications. The device supporis several lopologles
such as point-to-point, bus with spurs, daisy chain, tree or
a combination of these. The PB device has network fealures
that include;

* High-speed communications up fo 1.5 Mbps

« Master-to-slave communication

+ Standby communication channel

+ Analog and digital input and output function blocks

+ Device descriptions configurable by user

» High-Speed Data Exchange - Stariup Sequence

* Power On / Reset — Power On/ Reset of master or sfave

« Parameterization — download of parameters into field
device (selected during configuration by the user)

* 1/0 Configuration — download of /0 configuration inlo the
figld davice {sslected during configitration by the user)

» Data Exchange ~ cyclic data exchange (/O Data) and field
device reports diagnostics

PROFIBUS PA communication with
DTM (Device Tool Manager)

A Profibus PA protocol is available and complies with
EN50170 Fleldbus Standard and Fieldbus physical fayer
per iEC 61158-2 for communications, The device supporis
several fopologies such as point-to-point, bus with spurs,
daisy chain, tree or a combinaiion of these. The PB devics
has network features that include:

» High-speed communications up to 31.25 kbits/s with
Manchester coding

* Master-to-stave communication )

« Bus powered for 8-32 VDG and 15 mA per actuator

+ Standby communication channsl

» Analog and digital input and output function blocks

« Device descriptions

« Configurable by user

The Protibus DP-V1/PA DTM V 1.0 is & software companent
that contains device-specific apphcation information. The
DTM can be integrated into engineering and FDT frame
applications, such as stand-alone commissioning tools or
asset management systems that are equipped with FDT
interfaces. FDT technology is independent from any specific
communication protocol, device software or host system,
allowing any device to be accessed from any DCS host
through any protocol.

DeviceNet

DeviceNet complies with CAN-based proteco! and provides
the following features:

"« ‘DaviceN#t Group 2 Seiver implementation "

» Master-to-slave communication

» Bus-powered network interface allows power alarm
information to be communicated when actuator loses main
power; the actuator does NOT drop off the network when
power s lost

» Standard polied 1/0 connection

* Standard bit strobed /O connection

= Standard-change of state / cyclic 1/0 connection
= Standard explicit connections defined as:

~ Varfous assembly objects and sizes that aflow the
network user to determing how much data o transfer
to accommodate network installation data throughput
requiraments

— Automnatic baud rate detection

— Node address configurable via local setup menu or via
tha remote network user

— Broadeast or group network originated ESD support
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QX1 - QX5 Performance Ratings

Minimum Opesating Time (sec) 5 8 15 30 60
Maximum Operating Time {sec) i) 30 4] 120 120
Rated Seating Torque: 100/126 2500338 anors42 7501047 1500/2033
seating {ft-lb/Nm)

. . . 07 basa . 12 bage
Seating Torque Limited by Base Mot Applicable 200 ft1b (271 Nim) max Hot Applicabls Not Applicable 1000 ft- (1356 Nen) max
Run Torque: 20% (ft-1b/Km) 20/27 50/68 807108 150/203 300/407
Run Torque 50% (ft-Ib/Nm} 50/68 126169 NA HA NA
Stalt Torgue (ft-in/Nm) 200/271 500/677 300/1083 1500/2031 3000/4063
?;‘;“g g:ﬁﬁ"g Rating la-{b/fm) 5156 1211.36 5156 121136 121136
Motor Run Rating (In-/Nm} 1ph & 3ph N 2A127 mnm 2.4/27 24127
Motor Stall Rating {In-Ib/Nm} 1ph & 3ph 65173 15.6/1.76 6.5/73 15.6/1.76 15.6/1.76
Gear Ratio Motorized 985 985 3662 3662 7212
Gear Ratio Handwheel 200 200 276 215 276
Handwhee! Efficlency 26% 26% 26% 26% 26%
Handwhee! Diameter (infmm) 378 376 7.5/190 75180 75190
Handwheel tuens for 90° 50 50 70 70 70
Handwheel Shaft Octagon Interface
1o Handwheel (mm) JIM95 NN 77195 T7195 J1195
Handwheet Shaft Hex Drive {in/mm) 63116 6316 63716 B3/i6 6316
MSS 5P-101 Base FASISD 5211 Basa F 05,07, 10 07,10 1012114 1214 12/14
Max Diameter Bora & O s gﬁ%:’,‘z 0| o7 Base ms.0875, 114 5q Tzsﬁzﬂagff%zaggq 12814 Base 82375, | 12& 14 Base 02375,
Square Key (inches} -5, 1159 10 Base §1.625, 3/8 50 et 5/Bsq b/8 sq

10 Base 91.625, 3/8 s¢ 5/8sq
10 Base §1,875,
Max Dizmetzr Bore & s 3 s | 07 Base 1,25, 14 X3/16 112X3/85q 12 & 14 Base 2,50, $2 & 14 Base 5250,
Rectanguiar Key (inches) 10 Base Bi 75 38 X 14 10 Base £1.75, 3/6 X 1/4 12 & 14 Bass §2.60, - BBX7B S8 X716
S . 518X 116
03 Base 922, 6 sq
Max Diameter Bore & Key (mm) 07 Base 930, 8X 7 DrBasn B30 BXT |y b base oD XS o | 128 14Basemod, 16X 11 | 128 14 Base B4, 8 X 11
10 Bage @42, 12 X8 | e L
05 Base D.751n 5q
g 10 Base 1.625 Insq, .
9mmsq 07 Base 11050, 25 mm sq
Max Square Drive 7o iinse, 25mmsg | 10BaseLATNSE | 1o qenimin | 12& 14 I5hse, ] 128 112?;‘:“1;5 Insg.
10 Base 141 1 sq, 35 mm sq prasd % &
35 mm sg q
05 Base £1.06 inf27 mm 07 Base £2.25 /58 mim "
Max Double ‘D" Diameter (i/mm) 07 Base 0144 in36 mm | T2 Dace A4S 12.8 14 Base re M Bese b 18 Do
10 Base 22.00 In/a0 mm i 92.50 in/64 mm i ’
Weight b} 40 42 80 10 80
Coatings Primed using high sofids epoxy-scoat and powder toacoated, toyal blue with a DFT of 1-3 mils, The coaling

s suitable for an ASTM B117 salt spray test of 1500 hours. Standard external fasteners are stainless steel.

Information on base larqus iimlls
05 base Is limited {0 100 f1-Ibs max
07 base Is limited 1o 200 ft-Ibs max
10 base Is limited to 400 ft-Ibs max
12 base Is Iimited o 1000 ft-155 max

1

15
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QX Standard Features

The Flowserve Limitorque QX quarter-tum, smart electronic valve
actuator is designed for the reliable operation of either ON-OFF or
modulating quarter-turn valves. It includes a brushiess DGV motar
as standard, which can aufo-correct fo accept any giobal input
voltage, single- or three-phase AG, or DG, an absolute encoder,
electronic torque sensirg, complete electronie control including

a motor control board, state-of-the-art protection, control and
monitoring features, mechanical gear reduction including worm
gear as final output drive, declutch mechanism and handwhesl

for manual operation, valve interface bushing, 32-character LD,
locaf and remete controf switches, buift-in self-test (BIST) features
and LimiGard fault protection. These features are ali contalned in
a non-intrusive enclosure that is double-seated 1o NEMA 4, 4X, 6,
1P68 to 20M for 168 hours {and explosion-proof as required),

Power transmission and [ubrication

All mechanical gearing components are bearing supported,
and final drive (output) consis's of a hardened alloy sigel
worm and alloy worm gear, All gears are immersed in an oil-
bath lubricated with a synthetic ofl designed specificaliy for
extrema pressure worm and worm gear iransmission service.

LUBRICATION & TEMPERATURE RARGE SYMTHETIC BRARD

Slandard Lubrication, -30°C fo +70°C Petro-Cznada SHB 68 or
Mobit SRC 626

Cptionat Feod Grade Lubrcation, -30°G to

e Dow Molykote

Motor

The QX motor is unique to quarter-turn electronic valve
acluators. It Is 2 brushless DG motor specifically designed

for he QX actuator and complles with |EC 34, $2-50 percent
duty cycle at 50 percent of rated torque. The motor is a true
bolt-on design with a quick-disconnect plug that can be
changed rapldly witheut sacrificing motor leads. 1t is equipped
with a solid-state motor thermistor to prevent damage due to
temperature overloads.

ON-GHF MODULATING

Standard insulation class Is F fo [EC 34, 52-50% far stated operating times
100-600 starts per hour

600-1200 starts per hour, 1EG 34, 54_33%_1200 S/H

The X motor permits a global range of voltages {singls-
phase and threg-phase AGV and DCV) to be connected without
modification. The motor can energize, provided gither of the
listed voltages are connected:

VoG 24-48
iph—60 Hz 110, 115, 120, 240
iph - 50 Hz 220-250

208, 220, 230, 240, 380, 440, 469,
480, 550, 575, 600

3ph - 50 Hz 380, 400, 415, 440, 525

3ph -60Hz

=3 .
L) T
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Electronic control modules

Non-intrusive

The QX is non-intrusive, which means that all calibration/
configuration is possible without removing any covers

and without the use of any speeial tools. All calibration is
performed in clear lext languages; no icons are used. All
configuration is performed by answering the “YES” and “NO”
guestions displayad on the LCD. “YES” is signaled by using
the OPEN switch and "NO" by using the CLOSE switch, as
indicated adacent to the switches.

Double-sealed terminal compartment and terminal hiock
All customer connections are located in a terminal chamber
ihat is separately sealed fram all other actuator components,
Site wiring doesn't expose actuator components to the
environment. The internal sealing within the terminal chamber
is suitable for NEMA 4, 6, and 1P68 to 200 for 168 hours,
The terminal block includes screw-type terminals; three for
power and 54 for control. Customer conneciions are made via
conduits focated in the terminal heusing.

Three Standard Gonduit Openings
(NPT threads standard, M optional)

-{3) —1.0" NPT (standard) or M25 {oplional)

Optional Fourth Conduit Opening {NPT or M)

(1) - 1.25" NPT or M32

Gontrals

The controfs are all sofid state and include power and togic
gircuit boards and a motor controller that performs as the
motar reverser, all mounted to a siee! plate and attached in the
control compartment with caplive screws. All internal wiring is
flame resistant, rated 105°C, and UL/CSA listed.

The controls are housed in the AGP {Actuator Control Panel)
cover, and the lopic module uses solid-state Hall-effect devices
for local communication ard configuration. A 32-character,
graphical LCD is included to display valve position as a
percent of open, 0-100% and current actuator status. Red and
green LEDs are included to signal ‘Opened’ and ‘Closed, and
are raversible, and a yellow LED to indicate 'Valve Moving! A
blue LED fs included when the Bluetooth option is ordered.

A padlockable LOCAL-STOP-REMOTE switch and an OPEN-
CLOSE switch are included for local valve actuator control

Using the knobs and LCD screen the QX is configurable in 10
languages: English, Spanish, French, German, Porfuguese,
Italian, Mandarin, Russian, Bahasa Indonesia and Katakana.

$ contacts for remote indication

hs standard, two pairs of latched status contacls rated 125
VAC, 0.5 A and 30 VDG, 2 A are provided for remote indication
of valve position, configured as 1-N/O ard 1-N/G for hoth the
open and closed positions. Two contacts may be configured to
represent any other actuator status and the other two will be
cornplementary. The contacts may be configured in any of the
selections depicted in the “Actuator Status Message”column,

“57 Contact AC
0.5 Amps @ 125 VAC

“8” Coniact DG
2A @ 30 VDT {Reslstive}
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io minimize electromagnetic interference. Discrete contrel
provides isolated commons for up to three selections.

Aetuator Status dessage

“CLOSED” —valve closed “{0% OPEN)”
=OPENED® —vaive epen “{100% DPEM)"
_OPERING  valve opening 5.0 VAG/VDC maximur ‘OFF 24VDC + 2 mA
“STOPPED” ~ valve stopped in mid-trave! 19.2 VAGIVDG ménimum ‘ON' 110 VAG + 10 mA
"YALVE MOVING® — gither direction
“LOCAL SELECTED” ~ red selector knob in "LOCAL”
“MOTOR OVERTEMP® -~ thermistor range exceeded Speed contra)
*OVERTORQUE" —torqus exceeded la mid-travel The GX permits operational speeds in either Open and Glosed
“MANUAL GVERRIDE™ ~ actuator moved by handwheel directions to be set independently of each other. The QX also
“VALVE JAMMED” - yalve can't move has an industry leadirg span for the optional two-speed timer.
"CLOSE TORGUE SW” - torque switch trip at “CLOSED”
“OPEN TORQUE SW” —torqus switch trip at “OPER"
“LOCAL STOP/OFF" — red selector kneb at “STOP”
2 ST PHASE® ~oneorm f the Incoming supply lost Speed Minimum | Speed Madmum Twro-Speed Twaﬁpeed
9 formerE? ming Supey {Cper fo Glose) | (Open o Close) | Timer Span “ON” Timer Span-=({E.
"ESD SIGNAL - slgnal active Pulse Puise
“CLOSE iNHIBIT” — glose inhibik signal active
“OPEN INHIBIT” - open inhibit signal active —_ Q%4 =20 0.51020 1.0t0 200
“ANALOG IP LOST" —4-20 mA not 2 Y = seconds {05 seconds (1.0
MPA Not présen seconds seconds sec. Increments) | sec. increments)
“REMOTE SELECTED” - red selector [n “REMOTE” v YT
.5 %0 20 .00 200
“HARDWARE FAILURE" | - Indication ax-2 v 8 ax-2 - 30 caconds (05 | seconds (1.0
seconds
“NETWORK CONTROLLED® | - permits relay comtsol via DDG, FF, of other SECOnGS seen sec. increments) | sec. increments)
netwark driver 3= 15 0% = 60 0.510 20 1.0 10 200
"FUNCTION® - Lim{Guard sireit protection activated seconds seconds SEW?dS e(g{gnt ) :EDB{WS (;{gms}
see, incr s) | ses. ince
“MIB-TRAVEL" —valve position, 1-88% open 05020 010200
5 to 010
«CSE GONTROL® —~ CSE statlon In LOCAL ar STOP and x4 v 30 ;':-4“;:20 seconds (85 | seconds (1.0
controis actuator Seconts 0 sec. Incraments) | sec. Incremants)
' 051020 1.0t0 200
05 - 50 oxs =120 seconds (05 | seconds {1.0
s set, Increments) { sec. increments)

Monltor relay for remote indicatfon
* A mishitor telay 1s included as standard and trips whenihg o oo s e
actuator s not available for remote operation. Both N/Q and
N/C contacts are included, rated 125 VAG, 0.5 A and 30 VDG,
2 A. The monitor retay can be configursd for three additional
fault indications; lost phase, valve Jammed and motor
Overtemp. The yellow LED will blink when the monitor relay is
active, The user can disable the monifor relay, if necessary.

Monitor Relay AC
0.5 Amps @ 125 VAC

Mogitor Relay DC
2A @ 30 VDG (Rasistive)

Remote conlrol :

Discrete remote control {user supplied} may be configured as
twa, three or four wires for Open-Stap-Close control. Remote
cantrol functions may be powered by external 24 VDG, 110
VAC, or the actuator's Internal 24 VDG supply or optional 110
Vae supply. The Internal supplies are protected against over
current and short eircuit fautts and utilize optical isofation
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Software

Limipard ‘

A dedicated circuit to prevent undesired valve operation in the
event of an internal cirouit fault or erratic command sigaal is
included as standard on each Limitorque electronic actuaior, A
singte point failure will not result in arratic actuator movement
nor will an open or short circuit in the internal circuit board
logic energize the motor controller, The command inputs are
optically coupled and require a valid signal pulse width fron
at least 250 ms to 350 ms o either turn on or off, in the event
of an internal circuit fault, an alarm is signaled by tripping ke

- monitor-relay and through LCD-Indication.-The-control- moduls -

also includes an auto reversal delay to inhibit high-current
surges caused by rapid motor reversals.

Phase detection and correcilon (ihree phase)

A phase correction circuit is included to correct motor rolation
faults caused by incoreect site wiring or phase switching in

the event of a power down. The phase correction circuit also
detects 1he loss of a phase and disables operation to prevent
motor damage. The monitor relay will trip and an error message
is displayad on the LGD screen when loss of phase occurs.

Multi-mode remote sontrol

The (X is capable of being contigured for multi-mode
remote controf, which permits discrete wiring for either two,
ihree or four wires, or network {Fisldbuses) for Open-Stop-
Close control and responds to the fast signal received. The
actuator can also distinguish analog control for modulating
apolications. The 0X and MX preducts from Limitorque are
the only smart actuators with such features.

ESD

An Emergency Shutdown (ESD) provision Is included in each
actuator, and the QX has up to three configurable inputs

for ESD. The ESD signal(s) can be selected to override any
existing signal and send the valve to its configured emergency
position. Provision for an isolated common is standard.

Inhibits

The QX has as standard provisions for inhibit movement and
also contains up to three configurable inputs. Provision for an
isolated commaon is also standard.

Diagnostics

The QX contains similar diagnostic facilities as the MX, The
valies are included to acciimulate atid report the peridrmance
of the motor, encoder, motor coniroller, cycle time, handwheel
operations, actuator ID, firmware revision and output turns.
In addition, a torque profile of the reference baseline valve
stroke and the last valve stroke Is included. A feature for
resefting the diagnostic odometer is alse provided. Al
diagnostic information is displayed on the LCD and can be
acquired over a network if Fieldbus options are purchased.
The QX actuator has the ability for diagnostics information to
be downloaded to a PG or PDA via both IRDA and Bluetooth
ports using the Dashboard software.

Valve and actuator position sensing

Valve position is sensed by an absolute encoder, employing
system-on-chip technofogy which uses a contactiess magnet
that excites Hall-effect devices and provides 12-bit resolution
over 360 degrees. Each of the position-sensing circuits
contains a B..S.T. (built-in seif-lest) feature and is redundant,
permitting up to 50 percent fault tolerance before the position
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is incorrectly reported. The BIST feature discerns which
failures wilt signal a warning only and which require a warning
plus safe shutdown of the actuatar. Open and closed positions
are stored in permanent, nonvolatile memary. The encoder
measures valve position at all fimes, including hoth motor and
handwheel operation, with or without power present, and without
the use of a batiery. The absolute encoder is capable of resolving
down 1o 0.1 percent of output shait position over 360 degrees.

Valve and actuator torgue sensing

The OX and MX are the only slectric actuators that sense
torque electronically. The QX senses torque glectronically from
motor current. The torque can be adjusted from 40 to 100
percent of raiing in 1 percent increments, and the motor Is
deenergized if the torque limit is exceaded. A boost function

s included to prevent torque trip during inittal valve unseating
and during exireme arctic terperature operation (from 0°C
down to -60°C). The QX monitors for “jammed vaive” as &
protection feature and initiates an automalle retry sequence if
no movement ocours.

Exterior corrosion protection

The QX actuator is coated with as standard a polymer nowder
coat suitable for exposure to an ASTM B117 salt spray test of
1,500 hours. External fasteners are 300 series staintess steel.
Optional coatings are available by contacting factory.

Manual operation

A handwheel and declutch lever are provided for manual
operation. Tie handwhesl Is an engineered resin material and
changing from motor to manual operation i accomplished
by engaging the declutch tever. Energizing the motor returns
the QX to motor operation. The lever is padlockable In either
motor or manual operation. Optiona! configurations for
handwheels are available by consulting the faclory.

Handwheed
Ratio

QX-1/0%-2 = 200:1

Turssfo | Handwhee! Handwheel
Close 867 Biameter Efficiency

26%

376 mm

OX-3, Q¥-4, 0X-5=278:1 |70 750181 mm | 26%

Factory testing

Every QX acluator is factory tested to verify rated output
torque, output speed, handwhee! operation, local control,
contro! power supply, valve jammed function, all customer

inputs and oulputs, motor current, motor thermistor, LCD and '

LED operation, direction of rotation, microprocessor checks
and position-sensor checks, A report confirming successhul
completion of testing is included with the actuator. Special
testing can also be performed by contacting the factory.

Desigr life and endurance tesiing

« Design Life ~ 10,000 Open-to-Close cycles is considered
typical life expectancy under normal operating conditions i
approved ambient working gnvironments.

» Endurance — 250,000 collective cycles of two 90-degree
turns {0-90° Open, 90-0° Glosed) were performed on the X
for proof of deslgn.

« AWWA C540-02 ~ “Standard for Power Actuating Davices for
Valves and Sluice Gates” — 10,000 eycles with confirmation
of specified torque and position accuracy.

Options

Lost power huffer and 24 VDG UPS

Terminals are included and can be used to optionally connect
the electronic contros package, including display, to a
backup 24 VDG power source. Another option is the QX Quik.
Once the actuator has been powered by line power for one
hour, it can aulomatically withstand most power outages

. white maintaining the correct state of the alarm and status

contacts, aven if the user repositions the actuator manually

with the handwhesl. To maximize its self-power time while.

the tine power is lost, the actuator will place fiself in its
lowest possible power usage mode, The LGD will darken
(steep mode) unti it is needed to be viewsd. The LCD can
be activated by moving the black knob to OPEN (YES) or by
moving the actuator with the handwheel. After 7-8 seconds
of inaclivity, the LCD will return to sleep mode. This feature
can last up to three hours and automaiically recharges once
main power is restored.

The use of batterles to perform this function is not required.

Analag Position Transmitter (APT}

A non-contacting, internally powered, electrically isolated
position transmitter can be included to provide a 4-20 mA or
0-10 VDG signal that is proportional to valve position.

Analog Torque Transmitter (ATT)

A non-contacting, internally powered, electricafly isolated
torgue transmitter ean be Included to provide a 4-20 mA or
0-10 VDC signal that is proportional to rated output torque.
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Siandard hazardous global certifications
FM — Class |, Groups B, C & D, Div. 1 and Class ll, Groups E,
Fand G, T6

T6 temperature classification is possible with operational times
Jess than 15 min.

ATEX EExd 11B T6 ATEX Il 2 G, CEMELEG Norm EN500G14 and
EN50018

ATEX EExd 11C T6 ATEX 1| 2 G, GENELEG Norm EN50014 and
ENBOG18

CSA - Class |, Groups B, G & D, Div. 1 and Class It, Groups E,
Fand G, T4

[EC-Exd lIBTS, lIB T6
IEC - Exd {IC T6, NC T8

Geographic Explosionproof | Slandard Optionat Optional
Lecations Classitications | Temperature | Temperature | Teperature
(1) 2)
USAte Class I, Groups | -30°G to -40°G to S0Gto
Factory 8,C, &D, Div. | +70°C +50°C G
Mutuas ¢FM} | 1, Td and (-22°Fto {-40°F to [-56°F to
o o \g
Chass H, 156°F} 122°F) 104°F)
GreupsE, F &
G, Di. 2,74
Canzda to GClass 1, Groups | -30°C1e -40°C 1o -50°C to
Canadian B,C,&D,biv. |+70°C +50°G H0G
Standards 1, T4 and {-22°Fto {~40°F 10 {(-56°F 10
Ag;oAnlat!cn Class It 156°F) 122°F} 104°F)
{csh) Broups E, F, &
5, Div. 2, T4
ATEX112G, | EexdHUBTS, -30FC ta 4G lo -SU°C {o
CENELEC Eex ¢ HG TG, +70°C +50°C 0
Norm EN and Eex de {(-22°F 1o {-40°F te {-56°F to
50014 & 1B 16, Eex de | 156%F) 129°F) 104°F)
50018 NG T6
IEC Fexd 1B T6, -30G to 4G to 50°C to
{Intemztional § Eexd IIC T8, $T0°C +50°C +FC
Future} and Eexda (-22°F to {-40°F to {-56°F to
11B T6, Eexde | 156°F} 122°F) 104°F)
HC 76

European diractives

Al OX actuator designs have been tested to demonstrate
compatibility with the following European directives and are
marked with the CE label:

* B9/392/EC - Machinery Directive

+ Vibration and seismic capability is in accordance with
MILSTD-167, IEEE-344-1975, and IEC68-2-6. Test performed
in each of three (3) axes, H1, horizontal — parallel to motos,
H2, horizontal — perpendicular to motor, and “V1,” vertical.

Seismic Levels
(OX functions after event)

Vibration Levels
{0X functions afier event)

5.0g acceleration from 3.5~ 31 - 3.5 Hz
sine dwells in 3 axes

5+100-5 Hz sweeps at 0.750
actelaration in 3 axes

2-35-1 Hz sweeps at 1.0g
acceleration In 3 axes

1-500-1 Hz swaeps @ 2.0 ¢
acesleration In 3 axes

25 Hz dwell @ 2.0 g accelera-
tionin 3 axes

3.0g acceleeation from 35 - 200 Hz sine
dwells In 3 axes

« Drop test — ASTM-D3332-88, method A

» 2003/10/EG -Airborne Noise to EN 802041
The QX has been tested for noise emissions and at1 m
distance fs less than 74 dB per grade A noise requirement
" of MIL-STD-740 and ANSI/ISA-S82.01-1994 (harmanized
std. to [EC 1010-1).

« 2004/108/EC -EMG - Electromagnatic Compatibility and
93/68/EC -Low Voltage; EN 50081-1 & 2 — actuator complies
..with_afl pertinent requirements. of Class A service categories. .

in the listed iabls.
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Applicabiz Emissions standasds

EH50011:1998

Class A service

Radiated emissions ENS5011:1998 &
FCG Part 15, subpart J
30-130MHz
40dBmV /m
230-1009MHz
47dBmV /m
Conducted amissions EN55011:1998 & 0.15 1o 0.5MHz
FCG Pari 15, subpart J
78d8mY (QuasiPeak
BBdBmY avg
0.5 1o 30KHz
73dBmV (QrasiPeak
60dBmY avg
Apglicable Immunity standards J£C EN 61000-6-1:2001
ESD |ECE1000-4-1:1695 +8kV thru air
’ +4KY thru contact
Radiated RF Immunity 1EG61000-4-3:1995 BOMHzZ to 2GHz
10WVems / m
Fast translenis/burst [EC61000-4-4:1995 EFT
AG Power leads: £2kV
Signal feads: +1kV
Voltage surges IECE1000-4-5:1995

AC Powsr: 225V com, 1kV diff

AC Power: £2kV com, +1kV diff

Gonducted RF Immuaity

|EGB1000-4-6:1996

150kHz to BOMHz

3-10Vims

Magnatic $eld Immunity

1EC§1000-4-8:1993

Power line frequency

30A/m @ 60H:z

“Voltage dips and Interrupts

T IEce1000-4:97:1995

BOHz

30%, 10ms dips

60%, 100ms dips

§0%, 1s dips

85% Intertupl tor 5s

» Di-glectric — Motor per NEMA MG1-12.02 and .03 with leakage of fess than 10 mA. Gontrol terminals per IEG-1131-2 and
CSA $22.2 with check against physical breakdown, :
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Flowserve Corporation
Flow Gontrol

Unitad States
Flowserve Limitorque
5114 Woodali Road
ol (ANAB IBCESEL
1SO 9001 ACEREDITED Lynchburg, VA 24506-1318
Regisiered Phone: 434-528-4400
Facsimile: 434-845-9736

England

Flowserve Limitorque

Euro House

Abex Road

Newbury

Berkshire, RG14 5EY
United Kingdom

Phone:; 44-1-635-465899
Facsimile: 44-1-635-36034

-———

Japan

Limitorgue — Nippon Gear Co,, Ltd,
Asahi-Seimei Bldg. 4ih Floor
1-11-11 Kita-Salwai, Nishi-Ku
Yokohama-Shi, {220-0004)
Japan

Phone: 81-45-326-2065
Facsimiie: 81-45-320-5962

Ganada

Flowserve Limitorque

120 Vinyl Court

Woodbridge, Ontario 1L4L 4A3

FGD LMENBR3302-00 0409 Printed in USA-—

© Ganada
To find your local Flowserve representaltive: Phone: 805-856-4565
y Facsimile: 905-856-7905
- Far more informaﬁen about FEO\.JSBWGCOFPO[atEOn, FE T PSP e e [T . P Singapﬂl’&
visit www.flowserve.com or www.limitorque.com, ';IZC)\%SGW?\ Lzmlte;%ue
W USA 1 800 225 698 1 1Uas AvaRu
or call USA 1 800 225 6989 Singapore 638824
Phone: 65-6868-4628
Facsimile: 65-6862-4940
China
Limitorque Beijing, Ple., Ltd.
RM Al/A2
) 22/F, East Area, Hanwei Plaza
B s e o it e iy, No. 7 Guanghua Road, Chaoyang District
endar  wida Varisy of ustrialservice conditrs. ARbough Fiowsarve tan and oten 208s) provide general puidalines, f Eannet providh speciis st nd warrings Tof al possibiz Beljing 100004, Peoples Republic of China
2poFeations. The purchassriuser must therefors assume m‘u?Cmats rgmrsgbﬂmforh‘na pmwswr!g 47 selaction, etalistion, O%fcﬁﬂl\,’ and maintenancs of Powserve prodocts. Ph . 86"1 0_5921 -0608
The purchaserfuser shoud rezd and undsrstans tha lnsiafiation Operation Mairenarce (10M) nslrurtiots Inshidzd with he product, 2nd Train s employees and eontractors In the safe one.
use of Axwserve products In connaction with the spacific application. Facsim“e: 86_‘10.6561 _2702

Whi'e the hformetion and specifications contalnad In ¥is Mersture are beFeved 1o be ecturate, they are suppfied for imformative purpeses oaly a5d should not be considersd cartiad or
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WATER PLANT VALVES

K-TORK Rotary Vane Actuators

are designed for long life and precise control of 1/4-turn
valves. With only one moving part, the simplistic design
provides years of smooth and positive valve positioning.

actuators & controls

WASTEWATER PLANT VALVES

INFLUENT i TERTIARY FILTER
EFFLUENT

PUMP CONTROL
BACKWASH
DRAIN L UDGE BASIN BLOWER
SURFACE WASH
AIR SCOUR

FILTER-TO-WASTE
DRIVE AIR CONTROL

LIME FEED

RAW WATER CONTROL OW SERVICE

CLARIFIER SLUDGE BLOWDOW. CONTROL

rated to 450 PSI working pressure, per

Low friction: smooth operation, Ké Long malntenance-free life.
AWWA C-540, Power Actuating Devices. -

K‘ simple, single moving part, complete range of controls to interface
& gasy to troubleshoot. N with SCADA or fllter control system.

For use on butterfly, plug & ball valves,
or any device requiring 100 degree
or less rotation.

2 No cranks or gearing results in
K NO BACKLASH or "slop”, and
allows accurate positioning.

s lineartorque oufput. - o ’ . Filter vatves can FAIL-CLOSED, OPEN
K@ No torque Joss at mid-stroke Kﬁ*‘ or LAST-POSITION upon loss of main

or side load to vaive or actuator. power or controi power.

Totally enclosed.
No dangerous external

KQ Compact design fits into the tight
moving parts or pinch points.

"’ confines of filter gallery or vault.

_3-year Performance Warranty,




T Control options are designed to mountina
& controls simple, modular fashion to K-TORK actuators

Y

i a&hatbrs

H-TORE |/° module to accept 4-20 mA
Input. Mounts inside positioner. intrinsically
safe. FM, CSA, & CENELEC Approved

2588868

M~-TOREK position transmitter
module provides 4-20 mA output
for remote indication of vaive position

Positioner for moduiating
or throttling control. 3-15 PSl
or vartous input signals available.
Visual indicator and gauge set
standard. All metal construction,
field reversible,

2

(23

H-TORK °
=]

«

H-TORK Iimit switch moduie
for end posltion feedback

[ vE o]

CeEREERE9B0R ;F‘

INFORMER™

Limit switch for hazardous areas,

Class 1, Division 1 OR 2, explosion proof,
vistial vaive position indicator, FM,

© CSA, CE, CENELEC Approved
cocoaweesl Mechanical, proximity and solld state
i contacts avallable
INFORMER™ °
Economical Weather Proof o
Limit Switch, NEMA 4X (IP65) CDOETEORE
rated. Visual valve position indicator. @ SIDEWINDER™
@ Models #i-1 thru #K-4 accept
the Namur Direct Mount

solenoid Valves. Both NEMA 4
{IPs5) and explosion-proof
hazardous area ratings.
Manual override pushbution

H-TORK vane actuator, 7 sizes

© © © yp to 150,000 IN/LBS (16950 Nm)
Adiustable rotation 80 to 100 degrees
with restricted travel versions optional

- SIDEWINDER™ . .
DUAL-COIL

Dual-Coll for "pulse” control.

NEMA 4 {IP65) weather-proof

rating. Manual override pushbuttons.

1/P Converter

The Series XP-1000 I/P Converter s a
compact, rugged Instrument that is
inherently Insensitive to shock,
vibration and mounting position.
Always used with manual override
regulator.

CLOBEaRe

QOO0 QCO O

scocooce H~TORMK
Declutchable gear manuai override

Other Accessories:
» Speed Caontrols

» Alr Filter Regulators
+ Locking Devices

Linkage Kits to valves, new or existing, including Pratt,
pezurlk, Keystone, CMB, BIF, Walworth, American-Darling,
Alice Chaimers, Clow, M&H, Kennedy, Milliken, and others.




is a True Rotury Actuctor:

While traditional piston actuators convert linear motion
to rotary motion by means of cranks, gears or levers,

the strength of K-TORK is its simplicity

(one moving part - the vane) and N©_0-RING SEAL cdesign.

Dangerous pmch point Up £0 50% reduced High friction
R .. Highfriction torque at mid-stroke ,Piston O-ting
ay slop" or hysteresis _~Piston 0-Ring Seals : 1seals
| /7 twear item) !  (wear item)
; K "“slop” or hysteresis ! i:
p /. ~a ] :
Sk 47 =~ W
A@:ﬁm’}}/ am;f,% Jlfe { et §
Y ] Lirsar U &mﬁm&m&%ﬁ%@@m&&x—g 0
@ ﬂ?— v ‘P'N_Ot | |
) ” ) 1 Point ,
i i A
;P’@_“ B '\‘ N, J
' \ ,’ \| g \¥4
. Common leakpath Common leak path Large Physical Size
] | O-ring rod seal i O-ring rod seal
i ¥ .
side l5ad on — (Wearitem - wo travel adjustments (wear item)
jlve shaft

common leak ngh friction
I - -
| _Feature K-TORK ACTUATORS US. Electric Actuators path’ O-ring Y ! piston O rng
Can F2 valves to CLOSED Of DPEN | Will fail krt LAST POSITION, requiring v ! seals
FARL-SAFE position on toss of main, electric marat operation to move to shaft SG&IS ‘\ ” seal
or control power. closed postion. (wear item) \ ! {wear item)
SAFETY DOES NOT require dangeraus Nermally requires 230/ 450 VAGS k !
HIGH VOLTAGE. phase power. -
MAINTENANCE Simpte, reliable, only ong Many moving parts and ¢ircuit cards, ]
moving part. complexand difficult to troubleshoot.
Boes not reguire hydraulic ol or Contatn grease and lubrication
| "OUSEKEEPING grease-filled enclosures. that may leak, 0
GOERATING SPEED | Adiustable from 3 to 180 seconds. | Fixed speed, norvadjustable. | :
valve "open’”
n Suttable for high-cycle operation, | tmited to motor duty cycte and .
L SRFORMANCE 100% duty cycle. maximum number of starts per hour. : 3 adjustment
3-YEAR PERFORMANCE WARRANTY, | 4.yEAR WARRANTY, Imited to
WARRANTY Induding parts and labor or 8¢ | matertals and workmanship. =11 ]
replacement. .

; small air passages

“slop” or hysteresis

side-load compensation
"wear pads” ( wear item)




K-TOQREC offers the solution for water and wastewater plants using outdated and typically
non-performing, high maintenance, pneumatic or hydraulic cylinder actuators. Many believe
+hat electric actuators are the only alternative, but soon find that electric motor actuators are
complicated and difficult to troubleshoot, often requiring factory-trained personnel.

No O-rings reguired
on output shafts

direct mount sclenoid Ports
Machined groove indicates

i o Air Assist Sealing
Long-life, Low-Friction stainiess spring steel

;:oefficieryt,_ epoxy stove-baked seal expanders ensure
nternal finish long-term seal/case
contact

Duat-Opposed, polyurethane
lip seals isolate the output

shafts from supply air
Integral YD1/VYDE 3485

NAMUR Accessory
mounting pad meets
industry standards for
positioner and limit switch

integrul Yane/Shuaft custing
{only moving part) no *slop” or

80 to 100 deygree operation hysteresis

adjustable on both
open and close stroke,
+/- 5 degrees per side

NAMUR output
sheoft for accessory
mounting and wrench

High Tensile 5trength manual override
_ Alloy steel Drive

shafts, ENP finish

Integrally Ported NAMUR
mounting pad eliminates
fittings and tubing from
solenoid valve
Duralile epoxy
stove-baked

external finish

air inlet ports

gstrictions,

tovides fast cycle

Beration . .
Corrosion Resistant

tag and serfal number

stuinless steel
holting hardware
and travel stops




K-TORK SIDEWINDER™ SOLENOCID VALVES optimize actuator performance when mounted
on to the K-TORK vane actuator. Models #K-1 through #X-4 accept the NAMUR mount version and
models #K-5 through #K-7 utilize the bracket mount version, A standard adapter plate Is supplied

Mediy
Lubricated or non-lubricated compressed
air, instrument air or Nitrogen,

Pressure Runge
28 PSi min. to 195 PSH(1.9 to 7.9 bar)

construction
Body Anodized Aluminum
Seals NBR {Nitriie
Ports1/4° NPT
Conduit 1727 NPT

Power Consumption
2 Watts for DC and AC units
100% duty cycle

with 2l NAMUR units for both double-acting and spring-return applications.

« Readily accessible “Cuarded-Push® turn to lock manual override
» HIGH ELOW FACTOR, Cv =1.35 for fast operation

" s Anodized Aluminum body, temperature rated -5F to 125F (-15C to 50C

« FM, CSA, CE & UL Approved, NEMA 4 (IP65) and NEMA 7 (EEx e §j T6), CL 1 / Div. 2 Hazardous Areas,
+« Dual exhaust ports for INDEPENDENT speed control adjustments
+ Interchangeable coil voltages include DC 12, 24 & 120 7 AC 24, 120 & 220

single Coil puyal Coil

k_——n- 528 {3844 ——)

Tanual Override

1z NPT

Manual Override

1/2° NPT

Conduit ™~ Congwit
Connection 7[" Connection:
156 36521
L
~N S
_ 1047 NPT
- = For Pulse Control
For Open-Close control and open-tlose Control
NMODEL MOUNTING PROTECTION CLASS

#KSV-N-4-5-A120
#KSV-P-7-5-A120
#KSV-P-4-D-A120

NAMUR
REMOTE (side-ported)
REMOTE (dual coil}

IP65, NEMA 4 / X
1P65, NEMA 4/ 84X/ 7
IP65, NEMA 4

INF-A

——4.77 [121.23]—] |- 4.39 [111.43)

ClLOSE H

s 5,50 [89]
OO
by J ]
" | 197 [50.07)

}:
W !
1/2" NPT (xz‘)/mj_l:l?_

16 [4]}

E g

SEE

.. twa basic enclosures, the INFORMER mounts

K-TORK INFORMER™ LIMIT SWITCHES A
offer a wide range of internal contacts and transmitters | m—
to interface with your control system. Housed in

girectly to the X-TORK integral NAMUR pattern,

» Alt units include "OPEN — CLOSE” visual valve
position indicator

» Economical NEMA 474X (IP65) version includes
(2Y SPDT mechanicat contacts, INF-A

» xplosion-proof NEMA 4/4X/7 (EEX e 1 T6) version
available with mechanical contacts or solid state
contacts with LED indlcators, suftable for all BC or
AC voltages, INF-B '

INF-B

NOTE: AILGW 1,751 3445 1
s . ! FOR COVER REMOVAL |-—4.75 [120-55]A1
» Al units include dual conduit entries and spare n g o 5

solenoid wiring terminals, labeled

» “Touch and Tunre” switch settings allow
adjustment in seconds without tools

—

~ 4 [t016]

o=, O 0|C

1/2"wPt L 3/nPT
& [1524] 4.75 [126.65]




Contrel Valyve Positioney
The K~TORK €-400 Positioner and actuator
assembly enhances the performance cof 1/4 turn control
valves such as effiuent, backwash, raw water inlet and

-rate of flow valves. Pneumatic, electro-pneumatic and

ntelligent digital units combine to provide high

performance rotary valve control, Electro-pneumatic

Temperdature Range
-40F to 185F {-40C to 85C)
Enclosure
NEMA Type 4X / P65
2-part, stove-baked epoxy finish
Captured stainless steel fasteners
Supply Pressure
35 to 150 PSIG 2.4 to 10 bar)
Supply Pressure Effect
<0.20% of span for 5 PSIG (34 bar)
change in supply pressure
Flow Capucity ut 60 P5IG (4.1 bar)
For #K-1, #K-2 4.5 scfm {Cv=0.15)
For #K-3, #K-4 2.0 scfm (Cv=0.30)
For #K-5, #K-8, #K-7 20,0 scfm (Cv=0.60}

rzand digital "SMART" units are 2-wire ioop powered.

» Internal option modules include I/P converter, position
transmitter and limit switches

« Simple and reliable design, VDI/VDE 3845 NAMUR direct
mount eliminates external levers, couplings and linkage
for rotary applications

» Fast and accurate calibration, NON-INTERACTIVE Zero and
Span adjustment reduces set-up time

« Immune to shock and vibration. ¥M, CSA, CE and
CENELEC Approved

« Compact, Tugged all-metal enclosure and internal working
components — NO PLASTIC parts

« Standard with 0-100% flat visual indicator, gauge set, finear
cam, equal percentage cam and quick opening cam included

« Single or reverse-acting, easily FIELD REVERSIBLE
« "SMART" Digital units and High Temperature units also avallable

¢ See Bulletin #C0-400 for details on the K-TORK "SMART"
intelligent positioner, which includes HART® digital
communication via 4-20 mA signal, easy pushbutton set-up
with LED indication, auto-stroke calibration and characterized
output curves. Microprocessor provides diagnostics and
operating parameters

Air consumption at 60 PSIG (4.1 bar) Performance €P-400 CE-400
CP-400 0.5 scfm Specifications Pneumatic Electro-Pnaumatic
N Unearity.. ... .. .| 050%cof span ... ...0.50% of span..
Input (;EI 432“5 0.6 scfm Hysteresls 0.25% of span 0.30% of span
P c 94 0 Repeatability 0.25% of span 0.40% of span
P-40 ?;O’] ; S-I'Qtl 6’30. PSIG Deadband 0.25% of span 0.30% of span
» Split Tange
CE-400C 4-20 mA (30 VDC max.) 784
50% split range 1199.14) >§

™

output Configuration
bouble or Single Acting
Action :
Direct or Reverse
connections
Pneumatic 1/4° NPT
Cauge 1/8" NPT
Electricat {conduit} 3/4" NPT
Exhaust 1/4" NPT w/breather
Visudal Position Indicttoy
0-100% dial-type, reversible

350 {88.9} for cover remaval

Exhaust i
174" NPT
alr connections

3/ NPT NAMUR Input shaft

condult entry




K-TORK GEARED MANUAL OVERRIDE allow the user to operate
their valve without air supply pressure. The gear mounts between the
actuator and valve without the need for additional mounting kits.

« Retrofit to existing K-TORK actuator with no
modification to axisting valve mounting hardware

« All units include two adjustable mechanical position stops
and high temperature grease

« Actuator may be removed for maintenance
while gear remains intact to operate valve

« Constructed from rugged cast ron with hardened steal
worm that rides against a bronze sector gear

AbTeS KTORK GEAR sanDWHEEL SEL | WEIGHT

ATOR | MODEL o WHEEL

MODEL NO. m?f’é‘s” ([[l\lEm] RATIO | boameerenr TURNS | LBS.tka)
K1 K1-GB 2,400 (271} 244 | _87std 6 17 (81
K-2 K2-GB 2,400 (274} 261 ] #°std 6 47 (8
K-3 K3-GB 8,196 {927 321 | 16°std 8 48 £22)
X-4 K4-GB 13,892 1,580} 40:1 | 16"std 10 65 1301
K-5 K5-GB 36,000 (4,067) 841 | 24°std 16 127 {58}
K6 K6-GB 75,000 18.474) | 2821} 16°std 70 182 183}
K-7 K7-GB | 150,000 (16,848) | 860:1 | 16°std | 215 366 (166)

*alternate handwheel diameters available on application,

SUPPLY AR ===

K-TORK PNEUMATIC MANUAL OVERRIDE allow the user
to operate their modulating valve in "Manual Mode” with a precision
regulator, The "Auto-Regulator* selector valve cverrides and

isolates the SCADA cantrol system and allows the operator to Infinitely
position the valve locally,

1/P Converter Speed Confrols

The Series XP-4000 VP Converter is 2 compact, K-TORK #K-EX-SC precision exhaust speed |
rugged instrurnent that is Inherently insensitive to controls Testrict and muffle the exhaust air
shock, vibration and mounting position. Atways used from the actuator, providing adjustable,
with manual override regulator. accurate and repeatable speed control.
» 4-20 mAinput / 3+15 PS! output s Independent CPEN & CLCSE adiustments
+ Supply pressure 30 to 145 PSIG » Adjustable cydle times
* FM & CSA Approved Explosion-Proof Mode! 281 through 8K-3 = 5 to 90 seconds

and Intrinsically Safe Model #K-4 through #K-7 = 10 to 180 seconds
« Wide amblent operating temperature range, » Avalleble 1447, 3/8™ and 1/2°

-40t0 +180 Degress F

» No measurable Influence from RA-EMI effects
-+ Aluminum enclosure with epoxy finish

REGULATOR H o 4 ZOmA INFUT

A0 ; RECULATOR
-%AY YALYE

SHOFN
WANUAL CPIRATION
POSITIONER

caombination Air Filter

K-TORK Cembination Fiter Assernbly consists

of a particulate upstream pre-filter and a coalesding
downstrearn filter to ensure clean alr to actuators
and controls.

« ParticUiate fiter rated to 5 micron particies
« Coalescing filker rated to 0.1 micron particles
+ Available in 3/8" and 3/4™ NPT
+ Includes differential pressure indicator
and gauge
» Rated to 250 PSI maximum supply pressure




E-TOREL and Stonel Corporation have formed the FieldLink Alliance Partnership
to supply standardized communication networks and intelligent valve controls to
form Water and Wastewater Plant Intranets. These intelligent field networks reduce
instaliation costs, cut commissioning time, reduce space requirements and enable
valve and instrument diagnostics. Our scope includes actuator controls and all other
devices required to integrate a successful 2-wire or 4-wire network.

Contact K-TORK for more informatién.

Cconventional System

FieldLink Network

Conventional valve wirlng networks attach
each of the Inputs and outputs (1/0) to a central
location resulting in multipie wire runs for each
field device. Large expendituras are needed for
cabling, conduit, installation and 170 points.

FieldLink Communication Networks are now
available for use in interconnecting automated
valves, Instruments and other sensors in the
plant environment. FleldLink products are
designed to be installed today to interconnect
discrete and analog valves and instrument
networks together with SCADA, PC, DCS and
PLC systems.

AS-i

(Actuator Sensor Interface)

The AS-1 protocol networks up to 31 simple
ON/OFF field devices onto a single pair of
wires. The AS-1 network Is simple, reliable
and field proven.

» Simple electronics for economicat and
robust performance. Reduced field wiring

« Transfer medium is unshielded two-wire
cable for BOTH data and power supply

+ Signal transmission has high tolerance
to EMI

» Easy to install, providing the greatest cost
savings with the least complexity

* Varlety of gateways to seamilessly tie
into high level bus networks, such as
MODEBUS (R5232C, R5422, RS485), MODBUS+,
PROFIBUS (DP, FMS), DeviceNet and
Ethernet (TCP/IP}

DeviceNet.
T

The DeviceNet protocol dramatically reduces
costs by integrating up to 62 devicesona
4-wire trunk network. Both discrete and
analog devices may be connected into the
DeviceNet™ protocol.

» Electronic Data Sheet provides on-line
operating specifications

« Power and communication supplied over
the 4-wire bus

+ Hot Insertlon of field devices with out
dropping power

* High nolse immunity and wide temperature
ranges
*DeviceMet ™ Is a trattemark of Open Vendor Assoclation Inc.

Fieldbus Foundation
The Foundation Fleldbus H1 ievel has been
designed as a digital reptacement of the 4-20
mA standard in the process Industries.

Although ideal for analog devices, it may also
be used for discrete devices,

» Typlcally from 2 to 16 devices may be
included on a common network

« Provides greater controllabllity and
process information

« Standardized function biocks, representing
control 170, speed, and set-up

» Long bus lengths and spur drops

« Supported by over 80% of the world's
process instrumentation suppliers




Working Temperdture Range
Polyurethane -20F to 175F
{-30C to 80C)

Muximum Working Pressure *
150 PS1 (10 bar}

Maximum overloud Pressure
225 PSi (15 bar)

** Per AWWA C-540, Power Actuating Devices

DISPLACED VOLUME, cu.in. (cu.cm)

Materials of Construction SPEED OF OPERATION
iTEM | QTY, DESCRIPTICN MATERIAL MODEL K-1 K-2 K-3| K-4 K-5 K-6 K-7
1 41| Vane and Qutput Shaft High Tenste alioy steel / Electroless Nickel Plated
2 1 2 | vVanesSes Poiyurethane, 175 F (80 C) / K-5eat_300 F [150-C) gostroke 1110 121 |50 |1.19 |2.44 |5.50 11.01
3 2 ¢ Vane Sgat Bx | Stainiess Soring Steel
[ 4 2 | vane Seatside Plate Carbon StealEnoxy Einish Notes:
5 2 | Case Hal K-1 to K-4 A3R0 Aluminum, /£ K-5 £ -7 A358 Aluminum | 1. Times are in secends
3 2 I Shaft Bushing Glacier DU 2. Tested with K-TORK Sidewinder solenoid
7 2 | Shaft Seg! Nitrile, 175 F (86 ) / X-Seal. 300 F (150 £} valve, Cv=1,35
g 2 | Locator Pin Mild Steel 3. Supply air 80 PSI (5.5 bar) as tested
Lo 2 | stop Bolt O-ring Nitrile, 175 F (80 C} / K-Seal 300 F 1150 C) 4. Cycle times tested with actuator driving 80% of
<10 LOT ! Hardware... .. .. . ..} Shainless ! L e [URUUT ¥ - rated torque at 80 PSl {55 bary - - e e
11 LOT | interior / Exterior Finish | Two-Stage Stoved Epoxy 5. Speeds adjustable up to 180 seconds on most models,

MODEL| K-+1 K-2 K-3 K-4 K-5 K-6 K-7
in’ 21 44 105 250 511 1153 2306
em) | (348) {720) | (1720 | (4084) | (8393) | (18887} | (37774)
Notes: Volume'of air required for one (1) 90 degree operatlon
ACTUATOR (DA) WEIGHTS
MODEL| k-1 | k2 | k3 | ka4 | k5 | ks K-7
b 6.0 115 21.2 40.3 105 220 370
kg} (2.2) {4.3) 8.0 {15.00 | (39.2} | (821} {(138.01




Double Acting Torgue Output (nch-1bs.}

Model Cperating Pressure

40Ps|  ES0PSI  BOPSI 70 PSI BO PSi 90PSI _100PSI_ 125PSt 150 PSI
K-1 384 492 600 720 840 960 1080 1344 1620
K-2 816 1044 1272 1524 1776 2016 2280 2844 3420
K-3 1860 2400 2892 3432 3960 4476 4392 6240 7488
K-4 4548 5796 6996 8292 9600 10800 12000 15000 18000
K-5 10596 13392 16092 18792 21600 24300 27000 33744 40500
K-8 22200 28296 34500 41292 48000 54492 60000 75000 90000
X-7 47500 60000 73000 86500 _ 100000 111500 125000 153000 N/A

Dimensions linches)

Model] A B c E EE G H 5 55 | N} Twno D R |B.C.dia|PiNeT| X L |Wtuam
K-4 802 | 643 1195 | 3151118 | 063 394 | 076} 079 | 4 | 5/16-18 | 062 | 1.42 2.00 1/84 | 1.25 | 1,57 5.0
K-2 | 988 | 808 {237 |3145 118 | 075 495 [ 1031079 | a 3/8-46 | D5 | 1.80 | 255 174 11501 197 | 115
K-3 |1261 |10.04 {280 1315 118 | 098 | 615 | 122§ 118 4 4/2-13 | 094 | 216 | 3.08 3/8 | 200 } 222 | 21.2
K-4 11635 [1291 1360 315 1118 | 112 | 788 | 150118 4 5/8-41 | 1.80 | 2.75 3.88 /2 1225 250 403
K-5 12248 11786 {541 {315 {118 | 1.61 |[10.84 | 218 { 118 4 7/8-9 | 200 | 425 6.01 1/2 | 338 | 32.54 |105.0
K-6 }2B.49 {2292 {670 [512 {118 | 224 11420 t 2941187 ] 4 | 11787 | 200 | B30 | 8.9 172 500 1T 5132200
K-7 13011 |2373 1715 [ 512 | 118} N/A |2245 } N/A [ 1971 4 | 14787 | 200 | 630 | 8.99 3/4 | 453 | N/A | 370.0

7/8" SOUARE ;‘3? fa?esc
12222 SOUARE x 101.6 LONG) R

Lae 157

Emm THR{AD _\ H

% .

57 —|p—

W- MMEIR OF HOUTS
ACCEEACRY MOUNTINE TOR) io B
EOLT CR0LE (BC) DA

m&:‘#& X-7 DRIVE MOUNTING {(BQTTOM}
SHAFT WNDCATES '
YAKE PORITON

45
-1 ey [~

23248
He— (8250}

S——

22

l
- a G o -
I

STANLESS STEEL TRAVEL ST0PS,
#/- B DECREE ADAUSTRENT

s

LA |

WOTE: ACTUATOR SHOWN ROTATED TG THE
o]

FLLL CLOCKMSE POSIT COUPLING

Dimenslons imm}

Modet! A B c E EE G H S 8S N Tmso D R iBCudnjPmmo] X L {Whikg
K41 | 2037 ) 1632| 294} 800 | 200] 160 [ 1000 | 193 {201 | 2 ma 157 | 360 | 509 {G1/4] 318 | 308 | 27
K2 | 2510 2053 G0Z | 800 | 200) 190 | 157 | B0 |01 1 4 VAT 10T | 457 | 647 |G 74| 383 | 500 52
K3 | 3200 | 2550 710 800 300} 249 | 1562} 208 1300 | 4 M12 246 ) 549 | 776 |Ca/B| 500 5841 96
K4 | #53 | 3272] 914 800 | 300} 285 | 2002 | 380 (300 | 4 M16 2181 609 | 98B [G/2| 567 ] 6351 183
K-5 | 5710 | 4535} 1374 | 200 | 300} 408 | 2753 | 553 [ 300 | 4 Mz2a M3 (080 | 1527 |[G1/2| 857 § 899 [ 476
K-6 | 7258 | 5BZG[ 1702 ] 1300 | 300[ 569 { 3607 | 747 [ S00 | 3 N30 OB [ 1600 [ 263 [OA7Z[M270 1333 98
K7 | 7648 ] 6027]| 18161 1200} 300| N/A | 5/02 | N/A | GO0 | 8 W30 508 [1600 | 2263 |G3/8 |51 | WA
Double Acting Torgue Output (Nm.)
Model Operating Pressure
0 3 Bar 4 Bar 5 Bar 6Bar___ 7Bar 8 Bar 9 par 10 Bar
K-1 a7 65 34 104 123 141 157 176
-2 101 138 179 219 261 298 335 373
-3 231 315 402 488 572 654 736 218
K-4 563 763 _ 974 1479 1376 1573 4768 1966
K-35 1308 17257 2203 2654 2097 3539 3981 4424
-6 2750 3758 Ag56 5938 G282 7865 B849 8839
K-7 5900 7900 10400 __ 12150 14200 16400 18300 N/A




~ KTORK

INTERNATIONAL,INC.

10420 Vista Park Road
Dallas, TX 75238

{214} 341-1099

Toll Free (888} 810-3235
Fax (214) 343-3653
www.ktoriccom

Made in the U.S.A.

Information in this publication is
belleved to be accurate, K-TORK
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APPENDIX D

GAS CHLORINATOR INFORMATION




CaPITAL CONTROLS®
ADVANCE™ Gas Chlorinator
Model 480

Severn Trent Services developed the allvacuum gas
feeders which have become the worldwide standard.

Model 480 gas chiorinators are designed for manual or
semi-automatic gas regulation,

Easy to install, for indoor or outdoor installation, each
Model 480 chlorinator is factory tested and needs
no field adjustment prior to start-up. Five different
flowmeter capacities provide versatility in meeting gas
flow requirements. Chlorinators mount directly on the gas
valve of a cylinder utilizing a lead gasketed positive yoke
clamp. Diaphragm ejectors are standard with a choice of
diffuser outlets. As an option, a variety of different gjectors
are available to meet your application needs.

A Model 480 chlorinator consists of a vacuum regulator,
-ejector or chemical induction unit and vacuum and vent
tubing to make a complete system. If multiple feed points
are required, remote meter panels and additional ejectors
are provided. A switchover module is offered to provide
for uninterrupted service,

Disinfection Products

Safe and reliable allvacuum operation
Worldwide standard for chlorinator technology

Superior materials of construction for wet or

dry gas service

Safe integral venting system

Five capacities up to 100 PPD (2 kg/h)
Solid silver rate and inlet valves

Direct cylinder mounted

Replaceable inlet capsule

Remote metering available

Optional switchover capability with automatic
reset for uninterrupted service




CHEMICAL INDUCTION

LEAD
UNITS cuone KT
CYLINDER VALYE
Severn Trent Services CHLOR- STEM

A-VAC® Series 1420 chemical
induction units offer improved
chlorination and dechlorination
through the high-efficiency mixing
of gaseous chemical with process
water. This transiates into operating
and chemical cost savings.

CHLOR-A-VAC® units produce
a vacuum when process water
passes through water infet ports and

CHLORINE
CYLINDER VALVE
PACKING UNT

YOKE CLAWP £}

VACUUM SEAL
ORING

WATER SUPPLY

through a venturi. The high vacuum

TO EJECTOR

and recessed impelier create great
turbulence and complete chemical
mixing,

A chemical induction unit in lieu of
an ejector should be considered for
the following applications: contact
basins, headwater, return sludge
processes, clarifier inlets, colfection
basins, equalization tanks and clear
wells, {Refer to Bulletin 130.0001)

DESIGN FEATURES

¢ Sonic Flow: Gas flows at sonic velogity
maintaining constant gas flow: additional
pressure regulation is not required.

# Automatic Switchover: A separate, independent
device that does not require manual reset, Flow
indication is available at both vacuum regulators.
Each vacuum regulator has a separate
gldgpendent vent and an integral pressure relief

evice.

4 Reliable: Over 35 years of experience with all
vacuum operation, loss of chiorine supply
indicator, integral venting sysiem, double-
thickness main regulating diaphragm, integral gas
flow indicator.

+ Ease of maintenance: Simplicity of design and
modularized components; such as the replaceable
inlet capsule for minimized maintenance.

% Superior materials of construction: Solid silver
rate valve, corrosion resistant yoke assembly,
tantalum springs.

Figure 1 - Cylinder Mounted Chlorinator Flow Diagram

APPLICATIONS

For process water, waste treatment and water
treatment in the municipal or industrial marketplace:

-+ Potable water disinfection, well water, surface

water plants

4 Slime and algae control: irrigatiop systems,
cooling towers, rechlorination points, remote
systems

+ Wastewater disinfection: packaged plants,
lagoons, industrial effluents

¢ Process water: chemical and pharmaceutical
manufacture; food (washdown, canning,
bleaching, taste and odor control)

+ Cyanide, chromium removal: metal finishing
wastes

+ Recreation water: swimming pools, fountains,
spray ponds




TECHNICAL DATA
Quality Standard: 1SO 900

Capacities: Standard dual-rate ilndicating flowmeters are
available with the following capacities: 4, 10, 25, 5(, 100 PPD
(75, 200-g/h, 0.5, 1, 2 kg/h) of chlorine gas.

Flowmeter: The minimum feed capacity for every gas
flowmeter is 1/20th of the maximum capacity. Accuracy is
within +4% of maximum flowmeter capacity.

OPERATION

Vacuum System ,

Water flowing through the ejector venturi, creates a vacuum
which opens the check valve in the ejector. The vacuum is
carried through the vacuum line to the vacuum regulator where
the pressure differential created causes the inlet valve at the
vacuum regulator to open, initiating gas flow. A spring opposed
diaphragm in the vacuum regulator, regulates the vacuum. The
gas passes under vacuum through the flowmeter, the rate
control valve, the vacuum fine and to the ejector. Here the
gas is thoroughly mixed with water and applied as a solution
{Figure 1}.

The system is completely under vacuum from each gjector
to the vacuum regulator inlet safety vaive. if the water supply
to any ejector stops or vacuum is lost for any other reason,
the spring loaded inlet valve immediately closes and isolates
the gas supply. If the gas source is depleted, the unit seals to
prevent moisture from being drawn back into the gas source.
When more than one feed point is desired multiple flowmeters
and ejectors can be supplied.

Model 4 8 1 C

Maximum Capacity “l

1-100 PPD/2 kg/h

Gas Handled
C - Chiorine

Vacuum Regulator Mounting

1 - Cylinder or manifold mounted with rate valve

3 - Cylinder or manifold mounted with remote meter(s)
and rate valve

AUTOMATIC SWITCHOVER

For uninterrupted gas feeding on a round-the-clock basis,
an automatic switchover system is required. Fach system
consists of two vacuum regulators, one vacuum type automatic
switchover module, one ejector and one remote meter panel, An
automatic switchover module allows gas to flow under vacuum
from the regulator in service through the switchover module
to the remote meter panel and the ejector, until that source
is depleted. The vacuum sealing vaive on the regulator then
closes and the vacuum level in the system increases, initiating
the spring-loaded toggle assembly in the switchover module,
(Figure 2) The open valve on the depleted source closes while
the valve on the standby source opens to permit gas flow.
When a fresh gas supply replaces the depleted source it will
automatically be placed in standby. The fresh supply will not
be accessed until the supply in service is exhausted.

DIAPHRAGM

FROM YACUUM
REGULATOR NO. 1

TO REMOTE CHLORINE
FLOWMETER

TOGGLE ASSEMBLY

ORING SEAT

FROM VACUUM
REGULATOR NO. 2

Figure 2 - Automatic Switchover Flow Diagram




Warranty and Capability

Severn Trent Services offers a limited three {3) year warranty on the Mode! 480 chiorinator and a limited lifetime
warranty on the springs and Halar diaphragm,

Severn Trent Services is 1SO 9001 certified to provide quality and precision materials, Disinfection technologies,
water quality monitors and instrumentation for water and wastewater are areas of specialization, Over 35 years
of industrial and municipal application experience in the water and wastewater industries is incorporated into the
equipment design to provide high quality comprehensive solutions for the global market,

Brief Specification

The chiorinator design shall be of the vacuum operated, solution feed type. The chlorinator shall be constructed
of materials suitable for wet or dry gas service. Al springs used in the vacuum regulator shall be of tantalum alloy,
The rate valve and seat shall be solid silver, A doublethickness diaphragm shalt be provided for vacuum regulation.
The rate of gas feed shall be set manually and shall remain constant unti manually changed. The gas shall flow at
sonic velocity and a differential pressure regulator shall not be required.

The vacuum regulator shall mount directly on the container valve by means of a corrosion resistant yoke assembly.
A spring-opposed infet valve shall close tight upon loss of vacuum. Each vacuum regulator shall be equipped with a
loss-ot-gas indicator, and a gas flowmeter. A springloaded diaphragm actuated pressure relief valve integral to the
vacuum regulator shall be provided to relieve gas pressure. The inlet capsule shall be a complete module, installed
without the use of any tools.

The vacuum producing device shall be an ejector with a springdoaded check valve to prevent flooding of the vacuum
regulator or a CHLOR-A-VAC® chemical induction unit, Series 1420.

Automatic switchover shall be provided with automatic reset and integrally mounted vacuum regulator flow
indicator.

The chlorinator shall be Severn Trent Services ADVANCE™ Model 481C.

Option: VEGA - Vent Exhaust Gas Arrestor
Refer to product bulletin 141.0001

CHLORINE
GAS

CHLGRINE

VACUUY
REGULATOR

CHLORINE PRy

Severn Trent Services
3000 Advance Lane
Calmar, PA 18915
Telephone 215:997-4000
Fax 215-997-4062
marketing@severntrentservices.com
100.0001.13  JUN/1O




APPENDIX E

UV ProDUCT INFORMATION




TROJANUVSWIFT"

PROPOSAL FOR THE CITY OF AMHERST, MA (CENTENNIAL WTP), MA
QUOTE: 113832

Sep 20 2010

The TrojanUVSwift™ is currently being used to treat over 2 billion gallons a day in municipal drinking -
water plants around the world. With over 500 installed reactors, the TrojanUVSwift™ has demonstrated
its proven, validated solutions for disinfection and taste & odor treatiment.

September 20, 2010
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TROJANUVSWIFT"

In response o your request, we are pleased to prdvide the following TrojanUVSwift™ proposal for the Amherst,

MA (Centennial WTP) project.

The TrojanUVSwift™ is well suited to meet current and upcoming regulations 1o protect the public from various
pathogens including the chiorine-resistant Cryptosporidium and Giardia. The system uses high-intensity, medium-
pressure lamps to minimize footprint and headloss. The ActiClean™ cleaning system mests NSF 60/61
compliance and eliminates rouiine quartz cleaning. All Trojan instaliations are supported by a global network of
certified Service Representatives, providing local service and support.

Please do not hesitate to call us if you have any quesfions regarding this proposal. Thank you for the opporiunily
1o quote the TrojanUVSwifi™ and we lock forward to working with you on this project.

With best regards,

Stephen Payler

3020 Gore Road

London, Ontario N5V 4T7
Canada

{519) 457-3400 ext, 2577
spayler@irojanuv.com

DESIGN CRITERIA
Ambherst, MA (Centennial WTP)

Local Representative:
Rep Name

Rep Company

Rep Address

Rep City, Rep State

Rep Postai Code

Rep Country

Design Flow:

1.5 MGD{US)

UV Transmittance:

80% (minimum)

Disinfection Requirement:

1 log Giardia Removal

Validation:

Full Compliance with USEPA UV Guidance Mahuai
System Materials — NSF 61
ActiClsan™ Gsal — NSF 60

Ambherst, MA (Centennial WTP)
Sep 20 2010 10:37AM

Quote: 113632




DESIGN SUMMARY
QUOTE: 113632 :

TROJAN UVSWIFT"

Based on the design criteria, the TrojanUVSwift™ proposed consists of:

REACTOR

Total Number of $8316L Reactors: 2(including 1 redundant reactor)
Model Number: 2L12

Number of Lamps per Reactor: 2

Number of Intensity Sensors: 1 per lamp

Total Number of Lamps:

4 (including redundant reactor)

Maximum Flow per Reactor:

1.5 MGD{US)

Total Headloss at Peak Design Flow:

1.4 In-H20

Automatic Chemical / Mechanical Cleaning:

Trojan ActiClean™ Included

Standard Spare Parts / Safety Equipment;

2 lamps/sleeves, operators kit

UV PANELS

Controf Power Panagls (CPP) Quaniity:

2(1 per reactor)

Controller:

Allen Bradley Compact Logix L35

Operator Interface:

Allen Bradley Panelview+ 700

OptiView™ Transmission Monitor: Included
EQUIPMENT LAYOUT & DIMENSIONS
Reactor Flange Size: 12" ANSI1501b

Reactor Length (Flange to Flange):

20%” (527mm)

Control Power Panel Dimensions (WxHxD):

36" X 48"X 18"

{Wall-Mounted)

Distance from CPP to Reactor:

40

ELECTRICAL REQUIREMENTS

wire + ground

250VA,

1. Each Gontrol Power Panel (one per reactor) requires an electrical service of one (1) 240V, 60Hz, 1-phase, 3-
2. The OptiView™ Panel {optional) requires an electrical service of one (1) 120V, single phase, 2 wire + ground,

3. Electrical disconnects required per local code are not included in this proposal.

Amherst, MA {Centennial WTR)
Sep 202010 10:37AM

Quote: 113632
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TROJANUVSWIFT"

COMMERCIAL INFORMATION

Total Capital Cost: $137,846.00 (USD)
This price excludes any taxes that may be applicable and is valid for 90 days from the date of this lefter.

OPERATING COST ESTIMATE

Operating Conditions

Average Flow: 0.9 MGD({US)

UV Transmittance: 80%

Yearly Operating Hours:8760 hours

Number of Reactors Operating at Average Flow: 1

Power Requirements Lamp Replacement

Average Power Draw: 1.8 kW Number lamps per year: 4
Cost per kW hour: $0.05 Price per lamp: $366
Annual Power Cost: $791 onnual Lamp Replacement | ¢4464
Total Annual O&M Cost: $2255 '

This cost estimate is based on the average flow and UV transmittance listed above. Actual operating costs may
be lower due to the TrojanUVSwift™ automatic dose pacing control system. As UV demand decreases, due to a
change in operating conditions, the power level of the Jamps decreases accordingly. The dose pacing system
minimizes equipment power levels while the target UV dose is maintained to ensure disinfection at all times.

EQUIPMENT WARRANTEES

1. Trojan Technologies warrants all components of the system (excluding UV lamps) against faulty workmanship
and materials for a period of 12 months from date of start-up or 18 months after shipment, which ever comes first.
2. UV lamps purchased are warranted for 5,000 hours of operation or 3 years from shipment, whichever comes
first. The warranty is pro-rated after 3,000 hours of operation. This means that if a lamp fails prior to 3,000 hours
of use, a new lamp is provided at no charge., '

3. Electronic ballasts are warranted for 5 years, pro-rated after 1 year.

Amherst, MA (Centennial WTP) -4 Quote: 113632
Sep 20 2010 10:37AM




From; Christina L. Stauber [mailto;CLStauber@tigheBond.com]
Sent: Tuesday, September 21, 201G 10:57 AM

To: 'Mike Smith’

Subject: RE: UV system for Centennial WTP

Thank you Mikel Can you also provide a quote with NO redundant reactor?
Just one reactor and one conirol panel, efc? | think Steve missed that request.

Thanks,

-Christina

----- Original Message-----

From: Mike Smith [mailto:msmith@themahercerp.comj
Sent: Monday, September 20, 2010 11:23 AM

To: Christina L. Stauber

Subject: FW: UV system for Centennial WTP

Christina:
See updated proposal.
Mike

From: Payler, Stephen [mailto:spayler@trojanuv.com]
Sent: Monday, September 20, 2010 10;58 AM

To: Mike Smith

Cc: Duncan, Una

Subject: RE: UV system for Centennial WTP

Mike, )
Updated quote as requested, also to remove the redundant reactor there would be a cost savings of $60,000 dropping the
total cost to $77,846

regards,
Stephen Payler
TROJANUY

3020 Gore Road

London, Ontario N5V 4T7

T 519.457.3400 F 519.457.3030
www trcjanuv.com

Water Confidence

-----Criginal Message-----

From: Mike Smith [mallto:msmith@themahercorp.com]
Sent: September 20, 2010 9:18 AM

To: Payler, Stephen

Cc: Duncan, Una

Subject: FW; UV system for Centennial WTP
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